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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase transmission 
capacity without increasing hardware by branching an 
inputted wavelength division-multiplexed optical signal into 
groups of wavelength with plural different wavelength 
carriers and routing them by optical switches. 
SOLUTION: Optical signals from respective input ports 4-1 
to 4-n are separated into m-groups of wavelength with 
different wavelength by every input port 4-1 to 4-n by 
optical signal branching parts 2-1 to 2-n, m wavelength 
groups are routed by an optical switch 1-m. In addition, the 
optical switches 1-1 to 1-m in operation devices decide 
what inputted optical signal is routed to where. The routed 
optical signal is optical wavelength division-multiplexed by 
the optical signal branching parts 3-1 to 3-n and outputted 
from output ports 5-1 to 5-n. Namely, the routes of the 
optical signals with the wavelength belonging to the same 
group of wavelength are set by the same optical switch 
altogether. Since the optical switches 1-1 to 1-m are 
shared by the optical signal with the wavelength to 
constitute the groups of wavelength, the transmission capacity is increased without increase of m- 
pieces of optical switches. 
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A:»jS^t^«:^9I#S3fcfi^^S«:&«[:g<o^ 

•rtiMzimcoyt ^viixa^^h^m. 
i^hizmitizti:'msLb-ti.m^5izim<o^i^ 

msii^m^ivrz^m^izM Lxytm^mmim-ti/tm-^ 
tm^^m^itf^imsLi^m&^i'^i&Lxtiiij-rtift^ 



msi^^immmzX'yx^^^im-^tu^zmii 
^mx.tzz b ^msLb-thn^^ i 2 iztmco^ 

-:>^mm-(>mwL^tih^b^i^^b-ri>mm-^7 ^ti 

1 2 1 1 :S:i,^L 1 1 tov^-rix*»fcia« 

m-atmmb. 

b. 

mrie;i^x ^ yymL\.zX':>X)V-y-^ yy^ixtzTi^^ 
i^i^mLx\^-)j-rhmkm^mmb , 
^^■r^ ^ b t:w&ib'rhmmm§'Wjm, 

[000 13 

^zkmmL^mh z. b is^x-^ tw^izm-h . 

[00023 

{mik<mm'i mi o\mMim<.zxh%-^^:^^^-? 

hilSO«fi!cSr*t-ro-y:^0T-«)S, C:<O0fc*JV^ 
T, «F^1 - 1(4. A:'3taJ:ft*^-etL-?-'iln<lT'J)Sn 



^coejMKtc^S $n^>:»[;RcoM^: S SSSco^feff-^ $r:»• 
1 0 0 0 3 ] 01 0t2^-rC»Jti4. 3e:M-«^S2 ' - 1 
J: oTii-JR^itfciSft 1 «03t«-§-«. 3tX>f 1 - 1 

1 -2'^A:JJS*1.. «:^m«3tX'f -y^ 1 -in/sA:^3$ 
^^^^2' -2. . . . 3t^«[||2' 
- n t, nmzm.9M\,Z^^ y f - 1 - l -m^vA:*? S^T. 
«F#3 • - 1 Sl![«<^M=6:S^<^)3K^#Sr 1* 

:>jemK<ojKt l^-<offiT*> I. . - 1 (4. A:^jjK 
[00 04] 01 Otc^-r3e^ax:3^-^'bJia 

2 WL^m-iim^im.WTtm'n.'^ixtz'im^ 

<i« A:^;K-b4-i— n<7)^it-fix*^^>A:*$ix. 3t 
#5tfi-^{±. 3K>?.-f -yi*- 1 - l—mtcJ: ^WC&^Mi^ 

(r>^^\.zm^<r)^m^'miLfdSt..%■^^^^' -i 

5- l~n*»<^ai:'3^n'&, 
[0005] WiZ. %^xixzi^9 hSIS5rfflv^7t3ta^ 
*a-»l^f|:^'y h'7-:J'tCov^TlttHWS. HI ll±3t 
Jfe^^i'S'Jf-S^-y h'7-^'<7)*8fifc^55t-7'o.y^'HT'fe 

xny^^^Y ^mxh s . 01 1 \.zyr^m^^m^m.A- 

01 0tc^-r3l£:7nX3:t.^h5ISd. 
e. f. g. h, ^c^7r>f^-?e3llKfc:J:0 
ifeJfn-C. ^-y hV-i^Sr^BELTV^I.. ^- vYV-^ 
<nfm.\tm\UZ7T;t3>^-,>'a.miVtX'^£<. 
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[0 006] :t-^U-i^g>'^SC(4, 3K^'DX3*J5' 
VilSd. e. f , g, h. i(7)-en-?-'iXtc«tT. A 

h*>4.A:'3$*ti;s5fefi-^Sr t'(Dtii:b^- h'vu- 
g, h. i co-?-ft'?'ixtc{ii.^>ixf>:3fc;^-f -yf-^rflJ*?* 

[ 0 0 0 7 ] 0ij;t{f . i^mmAbimmm.Btcr)m 

g. h. i ^igiLT*gt?il-CV^I.. -:^r. iEil^SA 
tm^L^j:\'^(Ofmmmibli. »[*2$rl^c>^-^S: 

<EJ*K{4. »ft 1 <03tfi-f-i:iftft 2 c^))tft^*«3K*:^ 
8'J^«$i^Te3ll$i^.t•V^SJt«>. 2*coeill^82:'i^S 

*a-fj^a-fb&ffi.tf. i*coteiS«Ko;?d-c'i^<o<i# 

[0008] 

i^mijmmLXob-r^mm] tz^bx. 01 ot^ 

•^3fe^'a;^3^^' hilBSrm-r-g.^feX'f y^l - 1~ 
450 [nm]*»<i>1650 [nin](02 00 [nm] 

{^mLxmt>-rb 2 5 [th z ] > m 

, d *>m;S-r^«^3tJi11S*-'A^^«l=3r 1 5 
3 0 [nm] *»^1 6 10 [nm] (080 [ nm] (TM 
i^ffiffllClSoTt. b'yM^-h2. 5 [Gb/s]0 
5V>fc»J« (^tSSaS) **S^r*3tfi-f-*2 5 .[GH 
z] m0iT5 1 2^«SJK, l2S-t«.CltJ4^«gT'*) 
i.. CliOid^:*^. 3KX^ y^*«5 1 2^i^^^g^;^: 

^fc. A:*J^-h<^S:8i:'r&fc. 3fe»-»[IS 
2 • . 3^X^ -y^ 1 2itX3fr&^ts3 • Srieatfi-f«<7)a 
f48 1 9 2* ( 2 X8*x 5 1 2iA^) mpJ^b^ 

[0009] — :tr. -r-:J'afi-<f-b';^<offi^<7)tS::#ctc 

iO, X>H • X^KOV^^-f y^tiClit^-Ct^DST 
M— 1 ( 1 50 [Mb/s] ) J5SV^{4STM— 4 (6 
00 [Mb/s] ) STM-16 (2. 4 [Gb 

/s] ) . STM-6 4 (10 [Gb/s] ) $>-&V'>J4 
•e*iJ'Xh*Tti:;*^L-P-:>25l.. -f&iz^ b' y 

^j^iggl^{4S<^-g.. ^*i{4. m^^'mWi^t-l^i^- 

mzx K)mm^ix^&^mmti^^'-yhu-hcr,mL<o2 

mizimLXM<^hfzif>X'$>i>. ZcotHblO [Gb 
/s] ^:V^L4 0 [Gb/s] $-iB;tl.x>'H • x:^^' 
0 h 7 7 -f y ^' {4S^ J: o 

[ 0 0 1 0 ] i<OJ: a ^rj@:*:«»5Kj!fe*»-S!)#fi^-/ h 
V-2?Ti4. l-oc7)«[:^<7)^fi-^lcJ;'>TS^.|.^»J: 




[00 11] Z<7)ti»>. emSISAiigiM^BBiicOlBI 

10 0 121 ^^mt. c:cr)J: a5r^ffilc«;^T^rSit 
[00 1 3J 

[00141 IS^3R2 (ciB«it^5|HBi. ^ftJi-W^Kfe 

po3tfi#s-A:>3t, >mi3^h<ni!^\;zm^%w3tm.^ 
i:. 'ikWjtm?^mjm'i!>-h-^'^-Y%\,zmm.^it. mna 

[00151 m^^^\,zlm,<n^m±. miMM^'^fW. 

[00161 mM^A\z%m.co^mt, miMm^'jtm. 
mi. Wi^mzw&'^ixti.%m^\,znL,x%m,^^mk 

[00171 tt*JS5jcieieico^Hjjs, mwm^^^ 
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[00181 m^eizMmco^mii. MiB^fefi-^^a 
mi. igL^mcrf^mzMLxytm^^im-r^^- 
>m^i: ^ii>izmttzzk t:mi t^&. 

[00191 m^mi izim(r>%mii. mte^-^jiM 
mi. m^-i^m^m^tifzm^n<7ms^^=^^^mi 
m^iz^^-Th^wiSk.msi^^titztm^izn 

txms^nm^mrr^mm^^t . ^«^3zaas 
tifzm^cr,ytm^^^wiLxtiiij-ri>^m^bt^(^^ 

[0020] mtma tz§m<r>^mi. ms^^m. 
mi. WL^-}^m§'m^tifz^^i:-^x<r)igL^iz-}^fg[. 

^iznLxtim^!imi:mrytm^9m^»b. msft 
m^jmmmizx-^x^^>imi:m^tifzmm<^^ 

^^i'^WlLXtii:h-ti>^m^bi:mx.fzZbi:mLb 

[0021 ] m^iS9^zimcr>^mii. ma^-^mm 
mmi. A:fj^ittiytm^-iznLx . mm^m^rm 

<bhi-:>cr)mm^(>mm.^ti^zb^mmb'r?>. 
[00221 1 0 {zsm<r>^mi. mim^m 
a. miLtz^^^^orxn^^ti?>zbimib 
■r-i.. 

[00231 1 1 izim<o^Mii. m^WL^m 
li. y^-v-y^titi&^co^-rVTTmA^iih 

zbi:nmb'tt. 

[00241 m^m 1 2 izim<^¥mii. m^m i ^:v^ 

1 1 1 tfOV^-f*u&H;:iBa<03ti5'nX3^^:? hSaS:^ 
Xi^-^LtzZbi:mSLb-th, 

[0025] 1 3 {ztsMco^ma. w(L<r>%if o 
xa^if Y^^m^Lx&mms^fiz'immmk^ 
^tm^m^mjmx'ib-^x . mffEfeft^fj^«*a 
ii. x)i^titzmL(7)mm-h^^hm^mi^wtm^ 
^m*j:hm^^-i- u r^mc^-Thm^miz^mth 
mm(-%m.9mb. ■mtmwm%mmizi;i',x-!rt^^ 

)v-T-<>'!^^ixkWL^i:'kmLxmi^i>mm-^ 

Timm.b^^-thZbi:W&b-^h. 
[0026] 

iwmmmcmmi ixr. :^%^<r)~mmm)izxh 

immi:^mLxmm^h, 

<m 1 <rmmm>m i (iismMj^aitcisjt S3t:7 ux 
fcv , 01 0 (c^-rt«*co^a b Pi-oa5^{c{ii5i- 
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tX^mn^mi' 2 - 1 ~ n ^riStt. JK-^iSS 3 • - 1 

[00 27] afe^^'f -y^l-l— mtctd. :7oX 
y?— 'y^, B e n e sX'f '/f-. spanke-B 
e ne sX'f y-f-, Sp anke^'f <yf^*«fflV^^>fL 

[0 0 28] ^;ix\ ^n^mu2- i^nmf^ 

3 - 1 ~ n fc-:>v ^TiiBW-i. . tHM^^^^ 2 

^tTV>S. Z<^mii, m^Ltc:Xol,zy6:^-( 'y^l- 
l-mc^trnm^-^t. 08tiJt^T(d, 4-0 

[00 291 tti. 3t<i-9^i*l»2-l~n(^li, 

xV^^^^H", Arrayed Wave 

guide Gr at i ng (AWG) -f/t-tJ^S: 

3tfi-^ jftSS 3 - 1 ~ n 

[00301 mz. mi^mi:mfxm^mz-o\^xmm 
m^iiimm-txoi>zttzmx'h^. ztm. ^-a:*!^ 

IS) W±tc-J»0t-=5rSiatjft*P*^'m«$ixTv^ 
::<0J:'3(c-r&C:i:tcJ:oT. UlS^tcii, 4xmffl 

<rmEmzx-oxmJ^m§'m^ixx\>^i,t<DbM.Ki:^ 

[00311 ZilizX *) . |B|-<0««»fcS-rS3fefi-^ 

^5. z(^t^ytm^»&Mizm\'^i^ixh^*m^WL^ 
[00 3 2] S9(c^-fe?ij{4, mmmz^mii 



i;, i^^ff^m^mzmti>^^<rm^mi. f o 

+ Af (Nm+ i - 1 ) ^m^-th. S9(CfcV^T«. 

[0033] z<r)iio^£^mLwm.^th:iti,zx 

2-l~n&tfptfi-^^^gP3- l~ntCfflV%^>ixS8^ 
«:RS¥-^5SSff^«^(c|^-rs t ifiX% 
^. 07 ( a) ti^HttSrtoAr ray e d Wav 
eguide G r a t i n g ( AWG) $^fflV^3t0IJ. 
07 (b) {±V>yy>T-x>'^^ (MZ) ^-f/W:? SrfflV^fc 

[00341 mz. 0 1 vmwr> 

iS^maB-rS. i-r. #A:>35K-h4-l~n*^<i>A 
:'3$it63eii^Sr. %m^^WM2-\-^nt,zX*). # 
A:'33i^- h 4 - 1 ~n45fc5:v^{::«[«*<^^61^0ift 

^<rmmm}-h-^j:hmm<r)m^mzmm'.Z'!itm-t^ . 

•y^l-l-mtCioT. m.l^htVi-zni-fi^-h'^^^ 

[00351 CliOWctJV^TJi. ^:RI¥H43t^'f -yf- 
1 - 1 tcj: -?t:;U-T- >i^tf^'^i:>ix. *ftSf 2{43t^ 
>f «y^ 1 - 2 J: oT;l— r y^ifin*> 

tl ^ftSfmJ43tX-f -yf-l -m(:J:-:)T;W 

— f >'^^J!?*^Tipi^S . ^7t. y ^ 1 - 1 ~~m\i 

[00 36] ^X-f -yf-l - l~m(Cj:oT. r-f 
y-:^^tvtz^^{i. 3tfi-^jSSP3-l~n{Cj:0S 
tX^taftt^lPM-ftlSiX.. aJ:^35K- h 5 - 1 ~n*»4>m 

[00371 <}i:(c. 011 Sr#MU-C, 0 1 t;r*-t3te^' 

•y^'ii, 3t^'a;^.a;^:7hi£ad, g, i-SrigebL 
««Sf 1 tCJIS-rS«[« 1 fc«:R2 S-Jt-? 20<:03tfi 
^iciOigtfixS. «^ft^o;^.a:t.^bSIBd. g. 
h, i-C'{4, jS:SPlliS-rS^«li:«t*2 5r1^2 
oco^-^<4-iSt-C, |Sl-03l6x-f •yf-tcJ:»)iS^§ 

[0038] |nI«lfcgai5ISAh05^L^V%<Ei^at 

LT. ja:Raf2{cS-r.&*ft3fciS[:a4$:i^-:>2o<03t 
mm,zi.^mfixh. 3t4'ig*t-*3t^D;^3^i?MI 
atCfcl^TJi. ^:^l¥2(cm-ri>**3i:j«;^4?ri^ 
2'y<^mm^\i-iSLX . H-^OTtX'f -y^fciJ: Olft^ 

[0039] -r^i)^, i5i-co&:^gfic«-ri)«:go3K 



m 



)^<^^imLX\^i>t:Mzmf.i^^^-i -y^^rfflv^S 

ioo4o}<'m2<r>mmm><xiz. 01. 4^#!!g 
Lx. m2cn>mmj&mimm-t^. m2ff)mmmiz)5 

atfi^^oJoaiHiK 5-i5<t7t t (ox$i s . 0 4 . si 1 

s . 3t«^:a•»[^5 2 - 2 - n tcov i> 0 4 ic^-rffi^ 

kl^-CfeS. m4ICiS\-^X. 19F#2ali, :JfetciiBJL 

xcoigLmz^m-i>(r>xii^<. m^co^^ii^^mt 

Sii^Soatfi-f-^ iSilftCc^Stf S5fc^JfeST-S, 0 . jfe 

Lx-ii-m^iitzim^^^i^>izi&^i,z-i^m^i> 

[0 04 1 ] 1^9Ji. 3t^«IS7CJ:-5-C^MSISn/:: 

1^ 1 ~ 3 cr)mm.m^(o^^-rtL^^tf.ztmi^-^i:>-^x'm^ 

3tefi-^J!!;S0K9c7)||lcojaaiHlS&{d. 

n&mKX'hh. m2(r>9mmmi. mstttzj^i&^ti 

fcmsmzntx. mBm&nmirmtwammm^T 

i.\ ^nimiz^»^^^*>mmt\i. 
^^ms!sm9 b^^^sizi'ixn^^ixh'm. 

[0042] mm^^'^dci/ms&w&mmi.. 

<m^imrm.mz^x.h:ili^zii^X . ^ifxixzi^ 
^ vmm.ifiW^^ixxmm^tth^^'yvv—:7-^wx'&^ 

- h 5 - 1 t^fEiUKtwJ: oTtggg^nT V^SfficWt^'a 

xrj;^^' v^mzii\-^xmzmm^fix\.-^hTA^<r>tm 
-^mzm^^htih, 

1 0 0 4 3 ] 1 ~3 (r>mmn^ . msMiizim 
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[0045] if-^9(±, m2<r)mtmmizi5\-^xmmL 
fz^^mm^m9 1 m-X'$> 0 , mm^m^. m& 
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^^(7)^mm^iWti>nzh(r>x'Sy^, men. muz 

3effi-f-^ifta53-2-nfc:-OV^TfeH6(C*'t«« 

til— fj).?.. 06{cfcv^T, 4?-^3aJi, ^tizMmi- 

fzigi^m^WLSxf>'o . i^^^\^m^iirzWL^m<7>yt 
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[0049] C:«0j:5tC. ^tX-f -yf-l - l~nC7)f^{C 
3t«^JftJlIs]K9Srlfe{tl.::i:t:i-?T. 3tX>f yf-l 

[0050] <m3<r>mmm>mz, 02 sr#Bsu 



lAii. nXn^tVbU^'XX-f •yf-l-l~nSrnm 
X n m^T b »J XX-f «y f - 1 a mitij^Th 

::<0nmXnm3t-7h'J:7X;?.^ yf- (OT. 3tX 
>f -yf-l at«rr-&) 1 ati. Ar^Jtffi^^^n xmja-C'J) 
0, {l5:^S|g?-*^nXm<iT-?)-g>3tX'f >yf-T'35>«.. -r=5r 

too 5 1 1 nmXnm3tVhU:?;^X'f -y-^tJ. 15^ 

10 0 5 21 ^mmizis\'rh^^^^^2- 1 ~ 

^{zm-^^-^x. :LcrmM:t\im^j:h^^{.z^Lx^-)} 
■th:itifix'%htzib. ^:h^<m.^\izi.':>xmsi^^ 

[00 53] t.fz, ^«-^»«P3-l~nlCOV%T 

t> , 0 6 \,z^^mn^mi> 3 - 1 ~ n corner jsffl-r 

-.[00 54] <mecr>m:^m>mz. ms^muL 
X. w.e(nmm!Bm'kwmth, sstc^-r^t^ox^ 

^=6rl.j4i(l. 3ex-f -y^ 1 - 1 ~n , la f:3tfl^-^» 
liP3- l~n$r. mXn-r'JAU&;^'-yrUy:J^X-f «y 
f- 1 b - 1 ~n i; 6 - l~n {caS8ii.7t4t'S> 
S. c:<^mXnTU^<i;&5jr-yri>>'^^;^-f 'y^l b- 

X-f -y^-e**!). 
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